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POTENTIALS FOR He* + Ar and He+ + Ne DEDUCED FROM
ELASTIC SCATTERING DATA

Felix T. Smith
Stanford Research Institute, Menlo Park, Callfornla 94025
In the classical impact parameter approximation for spherically

symmetric scattering the reduced differential cross section .

p = © sinb 0(9,E)

is a function only of the reduced scattering angle

T = EO,

with_correction terms that are negligible in forward scattering.® We
have replotted together two sets of data for the elastic scattering of
He+ on Ne and Ar: the results of Aberth and Lorents? in the energy
range 16 té 600 eV and those of Fuls, Jones, Ziemba‘and Everhart® in the
range 25 to 100 keV. 1In the latter case wé have employed the total
pseudoeiéstic cross section (irrespective of thé final charge state or
excitation level of the He) as best representing the deflection of the
projectile He++ as it passes £hrouéh the field of the scatterer. The
data show great internal consistency, pro?iding empirical confirmation.

of the scaling law and allowing the potentiai to be'deduced.

Over a very extensive part of the whole range, the scattering data
‘can be reproduced very well by a simple screened coulomb repulsive

interaction. Effects of shell structure aré prominent in the screening,

which can be expressed by the simple exponential forms
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In Table I we compare the screening lengths ci deduced from these data
with the predictions of a simple hydrogenic model in which they are

related to the closed-shell ionization potentials Ii{
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Table 1
/
Shell (e, a(,)eXp (ci/a°)ca1c

Ar M .50 .93
. L .14 .18

<< .
K cL 057
Ne L .70 .79

K . 05657 . .107

At small reduced angles, the scattering data deviate from the puré
repulsive scattering pfedicte@ by (1) in the direction corresﬁonding to
an attractive force, and the He+ ~ Ar data sho& a clear rainbow feature
at Tr = 32 eV-deg from the same source. We have tried to fit (a) the
deviation from the simple repulsivé curve and (h) the rainbow angle"rr
by using a polarization term with screening as the outermost shell Qf

the target is penetrated:
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where cj cM(Ar), = cL(Ne). The resuifing estimates of the polar-

izability o are given in Table II and compared with Dalgarno and

Kingston's calculated values.?

Table I1X

o{rainbow) a(deviation) a(calculated)

" (-] Q
Ar  1.85 A%  1.65 * 110 A® 1.64 A®

o o
Ne - 41 + ,04 AP .395 A%
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